Cranial axial T 1 -weighted magnetic resonance image revealing a mass lesion with surrounding cerebral edema in the left frontal lobe and probable aneurysm formation in the interhemispheric space. 
Cranial axial T 1 -weighted magnetic resonance image revealing a mass lesion with surrounding cerebral edema in the left frontal lobe and probable aneurysm formation in the interhemispheric space.
Introduction
Distal anterior cerebral artery (ACA) aneurysms account for approximately 2% to 5.5% of all intracranial aneurysms. 4, 9, 11, 13) Multiple aneurysms of the distal ACA are present in as many as 55% of cases. 2, 7, 13) However, distal ACA mirror aneurysms are extremely rare. We treated a patient with four aneurysms, two mirror aneurysms located on the bilateral distal ACAs and two aneurysms on the right middle cerebral artery (MCA).
Case Report
A 52-year-old woman was referred to our department from another institute on the 2nd day after subarachnoid hemorrhage (SAH). She was awake and oriented with SAH of World Federation of Neurological Surgeons scale grade I. Cranial computed tomography (CT) revealed diffuse SAH in the interhemispheric fissure and bilateral sylvian fissures. Magnetic resonance (MR) imaging showed diffuse hemorrhage and a mass in the interhemispheric fissure of approximately 0.8 cm diameter, which was thought to be an aneurysm (Fig. 1) . Digital subtraction angiography (DSA) demonstrated two aneurysms on the bilateral pericallosal arteries (PCAs) at the same location and two right MCA aneurysms (Fig. 2) . The bleeding pattern on cranial MR imaging clearly indicated Neurol Med Chir (Tokyo) 46, September, 2006
Distal ACA Aneurysms bleeding from a distal ACA aneurysm, but we could not decide on which side. Two craniotomies, a right interhemispheric and a right pterional craniotomy with bifrontal skin incision, were performed in the same session on the 4th day after SAH. The right distal ACA aneurysm was found to be intact, but thrombosed and adhered to the cingulate gyrus, so we could not explore and clip this aneurysm. Therefore, the left distal ACA aneurysm was the ruptured aneurysm. This aneurysm was clipped without difficulty. The two aneurysms on the right MCA were also clipped successfully.
The postoperative period was uneventful. The right distal ACA aneurysm could not be embolized because of thrombosis in the postoperative period. Postoperative DSA showed successful clipping of the other aneurysms. Follow up of the patient continues because of the thrombosed right distal ACA aneurysm (Fig. 3) .
Discussion
Bilateral distal ACA aneurysms in mirror locations are extremely rare. 5, 6, 10) Twenty-three patients had 10 bilateral distal ACA aneurysms in one series, but only three of the 10 were clipped, as the other aneurysms were too small, so were coagulated and covered with muscle. 13) Three of 14 cases 4) and two of 20 cases 12) had bilateral distal ACA aneurysms in mirror positions. The tendency of multiple distal ACA aneurysms to occur is well known, but in the present case two additional MCA aneurysms were present in the absence of congenital vascular anomalies.
Distal ACA aneurysms are frequently associated with congenital anomalies. 1) Anatomic variations in the distal ACA occur in 25% of cases. 1) An example is a case of bridging artery at the bifurcation into the PCA and callosomarginal artery (CMA) called thè`s upreme'' anterior communicating artery. 4) The flow disturbance caused by such a developmental anomaly might also account for mirror aneurysms. However, one previous patient with bilateral distal ACA mirror aneurysms had no vascular anomaly. 10) Only a few cases of large and giant distal ACA aneurysms have been reported. 2, 7, 8) Distal ACA aneurysm tends to rupture before any mass effect manifests. 7, 8) In one series, 67% of the ruptured distal ACA aneurysms were less than 5 mm in diameter. 7) Therefore, most patients with distal ACA aneurysms present with SAH. Intracerebral hematoma in the frontal lobe is also common. 3) Hematoma formation may occur on the contralateral side to unilateral aneurysms. 3) DSA is the gold standard for the detection of vascular abnormalities. However, MR angiography demonstrated a case of bilateral distal ACA aneurysms. 5) Conventional angiography revealed an aneurysm on the PCA-CMA bifurcation of the left or right distal ACA. Three-dimensional time-of-flight MR angiography then demonstrated two mirror aneurysms on the bilateral bifurcations. Therefore, preoperative MR angiography may be useful in patients with ruptured aneurysms.
Surgical treatment of distal ACA aneurysm presents various difficulties, including the narrowness of the interhemispheric fissure and the callosal cistern, the possibility of dense adherences between the cingulate gyri, the difficulty in establishing proximal control, and the high frequency of broad-Neurol Med Chir (Tokyo) 46, September, 2006 C. Dinc et al.
based and sclerotic aneurysms in this location, particularly those involving the origin of the branching arteries and premature rupture. 13) Therefore, possible multiplicity of the aneurysms is important to investigate preoperatively. Distal ACA aneurysms are usually treated through an interhemispheric approach. 13) We could not decide which distal ACA aneurysm had bled preoperatively in our patient based on the CT and MR imaging findings, and two additional aneurysms were present on the right MCA. Therefore, we performed right pterional and right interhemispheric craniotomies in the same session. During the surgery, the left distal ACA aneurysm was identified as ruptured and was clipped successfully. However, the right distal ACA aneurysm had a broad base, and was thrombosed, calcified, and densely adhered to the ipsilateral cingulate gyrus, so we could not clip this aneurysm. This aneurysm also could not be embolized because of thrombosis in the postoperative period.
The most important factor affecting the mortality and morbidity is the presence of associated aneurysms. 2) Two stage surgery at two different sessions has been recommended for multiple aneurysms to reduce the mortality. 2) However, one stage surgery is also suggested, 13) with which we agree.
All patients with distal ACA aneurysm should be carefully evaluated with DSA for the presence of additional aneurysms due to the tendency for multiplicity. We recommend one stage surgery for these aneurysms. Intracerebral mirror aneurysms are rare on the distal ACAs, and can be approached through unilateral craniotomy.
